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where J. is the area of the isothermal between vn and •?/. The condition of phase equilibrium is
(236)                0 - V - V = (V + pv') - (f.» + jpt/') or
(237)                0 = - 4 +jp («'-*")
which is the rule of equal areas.
Example.   Thus if Clausius' equation (217) be assumed equation (233) gives on integration
and if f(T) is the same function of T in the liquid and gaseous states Clausius' equation may be assumed to hold across the gap separating the two states ; and the rule becomes applicable and gives
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where -z/ and vr/ are the greatest and least roots of Clausius' equation when written as a cubic in v.
143. Metastalble and essentially stable states. It is to be observed that the descending portions of the isothermal curves beyond the horizontal line may represent states of the substance which are physically possible if it exists only in one phase. Thus if \J > y the substance may exist in equilibrium in the higher phase if the lower phase is completely absent; but the presence of any quantity, however small, of the lower phase will destroy the equilibrium, and any disturbance may cause the substance to pass more or less suddenly into the lower phase. Such cases have been realised experimentally. This result does not of course apply to the ascending parts of the isothermal.
We may speak of the states in which fp is least as being essentially stable, to distinguish them from states which are only stable for continuous variations and whose equilibrium may be broken by a discontinuous change of phase. The latter are called metastalle.ining the same two points in the (v, T) plane.
